Role of angiotensin converting enzyme and other peptidases in in vivo metabolism of kinins.
Arterial plasma kinins and mean arterial pressure were measured in intact and bilaterally nephrectomized rats infused with vehicle or bradykinin to study the role of 1) angiotensin converting enzyme (ACE) and other peptidases and 2) the kidney (a kininase-rich organ) in the metabolism of kinins in vivo. Before the infusion, rats were pretreated with vehicle, enalaprilat (an ACE inhibitor), or a cocktail of kininase inhibitors containing 1) enalaprilat, 2) DL-2-mercaptomethyl-3-guanidinoethyl-thiopropanoic acid (MGTA), a carboxypeptidase N inhibitor, 3) phosphoramidon, a neutral endopeptidase 24.11 inhibitor, and 4) bestatin, an aminopeptidase B inhibitor. In the rats with vehicle (n = 8), the cocktail did not significantly increase endogenous kinins (from 31 +/- 6 to 41 +/- 9 pg/ml, p = 0.94). In the rats infused with bradykinin (peptidase substrate), plasma kinins increased threefold in the group pretreated with the vehicle, 21-fold in the enalaprilat group, and 22-fold in the cocktail group. These increases were doubled by nephrectomy but were not affected by ureteral ligation. In the groups pretreated with the cocktail or enalaprilat, the hypotensive effect of bradykinin was correlated with plasma kinin concentration (r = 0.75, p less than 0.001). After bradykinin infusion was stopped, plasma kinins decreased by half in 10-12 seconds in the rats pretreated with vehicle, enalaprilat, or cocktail. We concluded that ACE and the kidney are important to the metabolism of circulating kinins while carboxypeptidase N, neutral endopeptidase 24.11 and aminopeptidase B are not. We also concluded that other tissue peptidases, not affected by either the above inhibitors or nephrectomy, play an important role in kinin metabolism.